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PRE-GLACIAL MOINGONA RIVER.
CHARLES KEYES.
As Iowa's master waterway, the Des Moines river rises be
yond the extreme northwest corner of our State, and flows en
tirely across it to the southeast corner. The name is the oldest
term applied by Europeans to any feature of the territory. As
such the title is derived from the Moingona Indians whom Jolliet
and Marquette, commonly ascribed discoverers of the Mississippi,
found in the summer of 1673 located near the river's mouth.
Physiographically the present Des Moines river is made up of
two very distinct parts. The valley in which it flows, between
the city of Des Moines and Keokuk, is very much older than
that portion above the Capital City. The lower stretch is a
broad, flat^bottomed, rock-cut gorge ; the upper reach is a deep,
V-shaped trench mainly sunk in unconsolidated till deposits.
Both parts are post-glacial valleys ; the one antedating the Wis
consin ice invasion and the other being subsequent to it. Unlike
the upper stretch the lower reach is now engaged mainly in
clearing out an old till-filled trough. It is
,
however, to some
evidences of the former existence of an ancient stream, a pre-
Glacial Des Moines river, or the Old Moingona river, that at
tention is here directed.
Possibility of the existence of a pre-Glacial precursor of Iowa's
chief waterway has been with me a theme of long standing. The
actual location of such a stream first took form more than 30
years ago, when I discovered that there was northeast of Capitol
Hill in the city of Des Moines, a. deep, drift-filled gorge which
cut out the principal coal seams. Although during the period
mentioned the subject was not always pursued with uniform
vigor because of the fact that sufficient data had not yet ac
cumulated special interest in it was again recently revived by
the disclosure in quick succession of numerous facts bearing
directly upon the solution of the problem.
When the matter was first broached so long ago as 1882 two
circumstances were particularly significant. One was the aban
doned drift-filled gorge already mentioned; and the other was
a certain "Quaternary Section Eight Miles Southeast of Des
Moines"1 in which tills and gravels were found in such posi
tion as to indicate their situation in a valley much older, larger
iproc. Iowa Acad. Sci., Vol. I, pt. ii, p. 30, 1892. 1
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and deeper than the present river valley. In this section the
thick till-bed immediately underlying the loess bluff-capping
was that afterwards called the Kansan Drift. Discovery at that
time of heavy, stratified, orange-colored sands and gravels be
neath this Kansan till appears to be the first record of the actual
existence of what was subsequently denominated the Aftonian
inter-glacial deposits, although of course in the early eighties
and nineties of the last century this was not yet suspected.
Owing to a then recent land-slide on the bluff a very dark till-
layer displayed under the gravels at the base of the section,
was thought to be a part of the deposit higher up. Its subse
quent reference to the Sub-Aftonian, or Nebraskan, till was the
later suggestion of Dr. H. F. Bain2 after the great complexity
of the Glacial Period had become firmly established.
Fig. 175.—Rock sorge of present Des Moines river at Des Moines.
When the. personal studies of the glacial deposits of South
eastern Iowa were made in 1887-8, when I was living in that
part of the State, investigations extended far beyond the con
fines of Burlington.3 The existence of an ancient gigantic,
drift-hidden gorge of the Mississippi river was recognized below
the mouth of the Skunk river. Soon, however, I found that in
this discovery Major G. K. Warren had anticipated me by a
full decade.' Subsequently by means of deep-well borings the
depth of this ancient canyon was reported by Dr. C. H. Gordon5
to be about 125 feet below low-water level in the present Mis
sissippi river, and six miles wide in place of one mile as at
Keokuk at the present time. This was, then the clue to the
«Proc. Iowa Acad. Sci., Vol. VII, p. 338, 1897.
•American Naturalist, Vol. XXII, pp. 1049-1054, 1888.
'Kept. U. S. Army Eng., 1878. Vol. IV, pp. 916-917, 1878.
•Iowa Geol. Survey. Vol. Ill, p. 247, 1895. 2
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magnitude of the Pre-Glacial river work and to a position of
this region at a higher level in late Tertiary times.
The relative magnitude of the present Des Moines river and
of the Old Moingona river are best displayed perhaps in the
city of Des Moines. The present used gorge is scarcely more
than half a mile wide and for a part of the way is not more
than a quarter of a mile in width, with a firm rock-bottom, (figure
175) . The ancient abandoned gorge is more than two miles wide
and its bottom is 100 feet beneath the low-water level in the
river of today.
Fig. 175a.—Cantonment of Camp Dodge on Beaver Valley floor, in ancient
gorge of old Moingona river. ( Photo by Lees. )
Something of a true insight into the character of Iowa's Pre-
(flacial drainage is obtained from consideration of the present
waterways outside of the drift-mantled area. In Tertiary times
the lowest line of the central depression was no doubt occupied
by a master-stream much in the same position that it is today.
Dy the rising of the Rocky Mountains the rivers from the west
must have been directed eastward down the gentle slope until
they reached the Old Mississippi. Their ending with the Missouri
river is a later or Glacial consequence. At any rate several of
them must have continued directly across Iowa and Missouri.
With the advance of the continental ice sheet the northern rivers
including the Yellowstone and the Upper Missouri which had
long flowed into Hudson Bay must have been blocked in their
northern reaches and diverted southward. By the time the ice 3
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had melted or retreated the Missouri river had established a
permanent course as it exists today, and could not get back to its
original path. This is essentially the idea advanced by Prof.
J. E. Todd.9
The main problem concerning the course of the ancient Moin-
gona river is to establish some intimate connection between the
old stream course where it unites with the present Des Moines
river valley and some of the Rocky Mountain rivers which still
follow their original Tertiary paths. This is accomplished by
restoring in fancy the bed-rock surface beneath the drift mantle
of the State. In this respect the published date are now very
complete. The multitude of well sections published by Prof.
W. H. Norton7 form only a small part of the available infor
mation. Especially along the line of the present investigation
there is a large supplement of personal records. Comparison
and adjustment of these data indicate a pre-Glacial surface of
the State that is very much more rugged and broken than that
of the present. The old inequalities of relief are now largely
smoothed over by the till. Topographically much of the eastern
half of the State is evidently not very unlike the driftless area
of the extreme northeastern Iowa. The western half of the
State is manifestly not nearly so rough.
In western Iowa the relief that existed at the end of Tertiary
time and immediately before the first invasion of continental
ice presents extreme differences in altitude of between 400 and
500 feet. Over the old elevations the drift is often scarcely a
score of feet in thickness. In some of the old depressions and
valleys the Glacial drift is 300 to 500 feet thick. The disposi
tion of the low places is such that they lie in long belts and
old gorges having relatively steep sides. Some of these primi
tive troughs are manifestly the paths of extinct streams. The
one so well known at Des Moines is now known to extend far
beyond that neighborhood. Its narrow belt is traceable north
westward to Sioux City where it intersects the present Missouri
Valley. Throughout its entire length the course of this great
one-time stream is well denned. Between Des Moines and Sioux
City the mean fall is slightly above two feet to the mile—about
the same as that of the Des Moines river of today between the
Raccoon Fork and its mouth. Curiously enough the depth of the
•Hrience, N. P.. Vol. XXXIX, pp. 263-274. 1914.
Mowa Qeol. Survey. Vol. XXI, 1912. 4
Proceedings of the Iowa Academy of Science, Vol. 25 [1918], No. 1, Art. 52
https://scholarworks.uni.edu/pias/vol25/iss1/52
PREGLACIAL MOINGONA RIVER 555
Old Moingona channel presents great uniformity. Where the
channel traverses the water-shed between the Mississippi and
Missouri drainage systems the bottom of this channel is more
than 500 feet down. General hypsometric figures are given in
the subjoined Table I. The remarkably close agreement of the
bed-rock levels as calculated in three distinct and independent






























































































Des Moines 34 970 675 20 300
P( rry 20 975 725 25 250
Jefferson 32 1050 780 30 270
Auburn 28 1250 850 15 400
Schaller 14 1390 890 40 500
14 1440 940 50 500
Correction ville 36 1300 960 40 340
Sioux City 1350 1050 30 300































if-!= w'-gfe-l£ oK soS£
Des Moines 34 675 675 675
20 725 745 745
Jf fferson 32 780 795 785
Auburn 28 850 845 850
Schaller 14 800 ijO 905
14 940 920 935
Correctionville 36 960 970 970
Sioux City 1050 1040 1050
There is another deep drift-filled channel which branches off
from the one already mentioned at about where the town of
Perry stands, and which reaches the Missouri river valley at
Onawa. This may be the hypothetical stream which Prof. Todd7
calls the Old Niobrara river. Whether the present Niobrara
'Science, N. S., Vol. XXXIX, p. 263, 1914. 5
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river which now empties into the Missouri river 75 miles abave
Sioux City formerly flowed through the Onawa channel or
formed the Old Moingona stream is something of a moot ques
tion. The headwaters of the last mentioned waterway might
have been any one of the three important streams rising in the
Black Hills—the Cheyenne river, the White river, or the Nio-
brara river. Of course until the first great ice sheet advanced
the Missouri river below the Mandan was non-existant and its
headwaters flowed into Hudson Bay as already mentioned. As
the continental glacier spread southward it necessarily cut off
the discharge of this river and diverted it. As Professor Todd
astutely surmises the Missouri waters probably were empounded
by the ice until they overflowed the rim of its basin and then
emptied into the first eastward flowing stream to the south, at
NWEST HILL CAPITOL HILI
Fig. 176.—Relative magnitudes of present Des Moines River and old Moin
gona River.
the same time cutting a gorge along the glacier front. This
process was repeated until the river had excavated its way to
the Kansas river and the ice had covered the lower channels of
all of the streams running eastward from the Rocky Mountains.
The excessive thickness of the Glacial till east of Sioux City
and along the paths of the two old river valleys under consider
ation has been long known. Singularly enough Dr. H. F. Bain,
who has done considerable work on the Glacial deposits of this
portion of the state, mistook the more northerly one of the
thickened belts for the terminal moraine of the Iowan Drift
Sheet.8 Later when he came across the thickened belt of the
Onawa channel he regarded this as the real southern limit of the
Iowan drift.9 The fact that these thickened belts were not above
'Iowa Geol. Survey, Vol. VI, p. 462, 1897.
•Iowa Geol. Survey, Vol. VIII. p. 351, 1898. 6
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but below the general bed-rock plain did not seem to suggest
to him that they really indicated paths of old rivers. In his
misinterpretation originated much of the confusion which long
existed concerning the presence of an Iowan drift sheet in the
State.
The relative magnitudes of the present Des Moines valley and
of the gorge of the Old Moingona river are well represented in
BELFAST
Fig. 177.—Gorges of old Moingona, preglaclal Mississippi and present
Mississippi River at Keokuk.
cross-section at Des Moines, one mile above the mouth of the
Raccoon river (figure 176).
A similar comparison of the old and new Mississippi rivers is
represented in cross-section (figure 177) based upon well data
and natural exposures around the mouth of the present Des
Moines river. The cross-section given by Prof. C. H. Gordon10
of the old Mississippi gorge at Keokuk exaggerates too much the
Fig. 178.—Cross section from Sonora to Argyle, at mouth of Old Moingona
river, showing old and new gorges of the Mississippi river. (After Gordon).
size of the ancient valley. As represented by this writer the
part ascribed to the old Mississippi river embraces both that
stream and the old Moingona gorge, thus making the former
very much too large. It is quite probable that in pre-Glaeial
times the old Moingona river was really the more important
stream of the two.
*'Iowa Geol. Survey, Vol. Ill, p. 248, 1895. 7
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The relations of the present Des Moines valley and the ancient
Moingona gorge at Des Moines are shown below (figure 180).
That such a great drift-filled channel is traceable entirely
across our state is made largely possible through the results and
records obtained by our State Geological Survey. Although its
determination appears at first glance a strictly scientific achieve-
ment it is not without important economic bearings. Artesian
Fig. 179. — S"ketoh map of Lee county showing courses of old Mississippi
and o]J Moingona rivers.
waters derived from Glacial gravels doubtless mark the entire
•course of the ancient valley, as they are already encountered in
some parts. Local reservoirs of natural gas occur in the old
valley. The gas-wells of Herndou, in Guthrie county, are of
this class. Systematic prospecting along the line of the buried
valley probably will reveal other similar pockets.
Another point of especial local economic interest is the pres
ence of an immense gravel bed in the old gorge at Des Moines. 8
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This is the source of one of the finest, largest and purest water-
supplies for municipal purposes in the entire country. Water
works located north of Highland Park and immediately beyond
the city limits are competent to furnish water in abundance for
a city of 1,000,000 inhabitants.
Fig. 180.—Course of old Moingona River across Polk County.
An item of military import is the location of the great canton
ment of Camp Dodge in the broad Beaver valley 11 miles north
west of the Capital City. Beaver Creek flows its entire length
along the axis of the drift-filled gorge of the old Moingona river.
For the special purposes for which this cantonment was estab
lished no more ideal location in all the world could be selected.
9
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